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力学计算，并建立一套完整的理论体系来指导 Co 基高温合金的研发，实现 Co
基合金的成分与组织的精确设计，将是一项具有重要理论价值的研究工作。 
本论文主要基于相图计算的 CALPHAD 方法，对部分 Co 基合金相图进行了
热力学优化与计算，主要研究结果如下： 
(1) 系统地收集、整理和评估现有的三元实验相图及基础的二元计算相图和
相关的热力学数据，采用合理的热力学模型，利用 CALPHAD 技术，对 Co-Mo




Co-W-Nb-Cr 四元系中 Co-Nb-W、Co-Cr-W、Co-Cr-Nb 及 Cr-Nb-W 四个三元系
的相图进行了热力学优化与计算，计算结果与实验结果取得了很好的一致性。 
(3) 基于本论文计算得到的 Co-W-Nb-Cr 四元系中各三元体系的热力学计算






































The Co-base high-temperature alloys show potential application in the field of 
aircraft turbines and combustor sections due to their superior stress-rupture 
parameters, excellent hot corrosion, good oxidation resistance and thermal fatigue 
resistance etc.. They will play an important role at high temperature in the future. 
However, the Co-base high-temperature alloys were justdeveloped recently, and it is 
difficult to do research on Co-base alloys at high temperatures. On the other hand, 
phase diagram has been recognized as an important tool in the design of new 
materials. Thus, in order to design new Co-based alloys, improve the alloy properties, 
optimize alloy compositions and processing, it is necessary to investigate the phase 
diagrams and thermodynamic data in Co-based alloys. 
In this study, thermodynamic assessments of some Co-based alloys phase 
diagrams were carried out using the CALPHAD method. Major research contents are 
listed as follows: 
(1) The phase description of the Co-Mo-Cr and Co-Mo-V in Co-Mo based 
ternary systems have been thermodynamically calculated based on the available 
experimental data. A set of self-consistent and reasonable thermodynamic parameters 
is obtained for each ternary system, which describes the Gibbs energies of the solution 
phases and the intermetallic phases. 
(2) The phase description of the Co-Nb-W, Co-Cr-W, Co-Cr-Nb and Cr-Nb-W in 
Co-W-Nb-Crquaternary system have been thermodynamically calculated based on the 
available experimental data. A set of self-consistent and reasonable thermodynamic 
parameters is obtained for each ternary system, which describes the Gibbs energies of 
the solution phases and the intermetallic phases. 
(3) Based on the thermodynamic parameters of the ternary sub-systems in 
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quaternarysystem has been thermodynamically calculated. 
The obtained thermodynamic parameters of each system in this work can be 
applied to establish the thermodynamic database of Co-based alloys. In addition, the 
calculated results in this work can provide important theoretical guidance on the 
designation of high performance Co-based alloys. 
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